This purpose of this study is to investigate how the course designed based on constructivist principles has been implemented, what actions have been taken to solve problems and what thoughts have arisen in the minds of teacher candidates with regard to the constructivist learning approach. In this study, an action research was employed which emanated from qualitative research designs. The participants in this study consisted of 55 science teacher candidates from the fields of biology, physics and chemistry for secondary education enrolled on the Teacher Training Certificate Program at one of large state university in Turkey. So as to collect necessary data for the study, reflection notes written by the teacher candidates, their products and a questionnaire to elicit opinions were used. The data obtained were then analyzed by using descriptive and content analysis methods. The acquired results demonstrated that on account of teacher candidates' increased exposure to the constructivist learning environment, their knowledge and professional skills increased over time. The teacher candidates outlined in their reflections on the process that becoming better acquainted with the approach did indeed make valuable contributions to their cognitive, academic and affective development. However, they indicated that factors such as inadequate provision of equipment in classrooms, oversized classes, individual differences in academic abilities of students and the centralized examination system prevented the successful implementation of this approach in the schools.
Introduction
In Turkey, the primary-school programs that have been introduced since 2005, have been revised and applied in accordance with the educational tenets of the constructivist approach. The constructivist learning approach has at its center an active learning processes permitting students to become responsible for their own learning and assisting them in become capable of constructing the knowledge that they require for their learning. In this regard, curricula that are based on this approach aim to create a learning environment in which students themself take responsibility for their own learning and learning concepts are created in accordance with students' own prior knowledge of topics in keeping with their own learning preferences (Jaworski, 1994; Marlowe & Page, 1998; Von Glasersfeld, 1995; Woolfolk, 2004) .
According to the constructivist approach, so as to give meaning to the experiences that one is exposed to within the learning process, knowledge and beliefs must be constructed by student himself. Within this process, the role of social interaction is important, both in terms of ensuring provision of life as well as providing meaning for that life. Through the constructivist learning environment, the students are supported so as to discover, discuss and interpret knowledge by themselves. In this learning environment, possibilities abound for the student to invent theories, test these out and, by way of his own thought processes, enjoy the opportunity to make reflections on his findings (Jonassen, 1999) . In the creation and sustenance of learning environments that truly support the students' learning; the role of the teacher assumes supreme importance. According to Brooks and Brooks (1999) , teachers must keep in mind five basic principles when creating constructivist learning environments: (1) posing or setting of a question that will awaken the interest of the students, (2) constructing learning around key concepts, (3) searching out and evaluating students' viewpoints, (4) adapting curriculum to address students' suppositions and (5) evaluating students' learning in accordance with the context that subject matter has been presented and received. Throughout this process, teacher's role as a facilitator guiding students on a journey of discovery and construction of knowledge by creating a constructivist learning environment gains importance. This is achieved by helping students to pass from an initial stage of drawing on their own experiences through active learning to another in which they create their own concepts of the subject knowledge.
In order to devise activities in accordance with the constructivist approach that help students achieve a successful outcome necessitates the design of relevant activities, the choice and use of the suitable equipment and materials, application of varied learning-teaching methods and the implementation of appropriate measurement and evaluation tools, in addition to the creation of suitable learning environments. Teachers should be required to undergo additional in-service training with view to enhancing their knowledge and application of that subject area so as to carry out their roles successfully, both prior to and following on from the delivery of particular subject material. For this reason, and with view to supporting the creation of constructivist educational environments and assisting students' harmonious adaptation to the principles of this approach, the Turkish Ministry of Education has provided a great number of in-service training programs for teachers after the new educational programs have been put into practice (Eren, Ozen & Karabacak, 2009; Kildan & Temel, 2008; Onen, Mertoglu, Saka & Gurdal, 2009 ). Nevertheless, when one studies the application of the new approach within the classroom, it can be observed that the quality of the application of the approach has not yet reached an adequate level. Even teachers may understand constructivist learning on a theoretical level, it can be seen that they remain ill-equipped to apply it in a successful fashion in a real educational setting (Kasapoglu, 2010; Unsal, 2013) . In certain studies carried out on this topic, it was highlighted that due to the fact that teachers themselves had throughout their own learning process been exposed mainly to traditional learning approaches, they themselves largely tended to prefer approaches that were teacher-centered in their nature (Kabapinar, 2012; Koc, 2006; Tsai, 2002) .
As indicated in a study carried out by Karadag, Deniz, Korkmaz and Deniz (2008) , not only focusing on in-service training of current teachers but raising teachers who display an affinity with the philosophy of constructivism at a pre-service teacher training is also important and necessary for successful implementation of the new education programs that have been developed in accordance with the principles of the constructivist learning approach. Nevertheless, studies examining the opinions of teachers regarding in-service trainings on the programs introduced in 2005 showed that majority of teachers described both in-service and preservice training as inadequate in this respect (Aytac, 2000; Bal, 2008; Boydak, 1999) . To allow teachers to prepare learning environments based on constructivist principles in their classes, the principles of constructivist education need to be incorporated into the delivery of pedagogical courses and delivered as part of teacher training programs. In this respect, the need to create a clear model of the learning environments that teacher candidates are expected to create during their training gains importance. In other words, if teacher candidates are to be expected to create constructivist learning environments and guide their future students on their own learning journeys, designing teacher-training so as to become more synchronized with constructivist principles will be advantageous in helping future teachers to undergo a change in attitudes and behaviors so as to acquire the necessary skills and knowledge for successful future application of constructivism.
With this in mind, Abdal-Haqq (1998) specified two different educational models suitable for the constructivist approach. One of these models that are often observed in the present educational system is namely an introduction of how teachers facilitate learning in the constructivist approach and a description of methods, equipment and materials to be employed. The second model constitutes the experiential application of the approach whereby teacher candidates reconstruct their prior knowledge, they gain new skills by way of experiencing and give meaning to those experiences, and they have an opportunity for self-evaluation and a great amount of reflective activities. According to Kroll (2004) , the views of teacher candidates need to be developed within the framework of a teacher-training program that should take the constructivist viewpoint as its very foundation stone. This state of affairs needs to be supported by offering practice-based training in accordance with this understanding and also by supporting them in terms of provision of materials and resources (Bagci-Kilic, 2001 ).
Applied research conducted with regard to the implementation of constructivism within teacher training mostly focuses on the second model of application. One of these studies, Koc (2006) carried out a qualitative study aimed at highlighting the roles of the teachers and learners and the interaction between both parties in a pedagogical course designed according to the constructivist approach. According to the results, it was observed that teacher candidates exposed to constructivist methodology in practice constructed and learned knowledge in a more meaningful way and were more active in lessons. Furthermore, it was demonstrated that students were involved in a greater level of interaction with both the instructor and their peers, they had a more positive attitude towards the course and developed affective characteristics such as self-confidence, respect for others and effective listening. However, it should be mentioned that those students who were not accustomed to playing active roles in class, demanded a return to the teacher-centered approach in the first two-weeks and showed improvement hardly. Nevertheless, there was an attempt to exert an influence of a learning environment that was conducive to the constructivist approach on the teacher candidates' learning process. In a study carried out by Taslidere (2013) on this topic, a set of worksheets including cartoon representations of the concepts contained within the topic was used in one study group on the topic of geometric optics. In another group, the lesson material was presented through a traditional approach. The group that followed the experimental approach and the group that were exposed to the traditional approach showed large differences in their level of understanding of the subject material, in favor of the experimental group. Similarly, in an attempt to reduce misconceptions, Birinci-Konur (2010) created an experimental group in which conceptual change texts designed in accordance with the principles of the constructivist approach were employed in a Chemistry course. The results of the experimental group were compared with two other control groups, one of which had not seen the subject material and the other who had been taught according to traditional methods, and it was found that the constructivist application had ensured the more effective understanding of the topic of chemical and physical change and its accompanying terminology and phraseology. In another study by Ozden (2012) , the effect of the Teaching Practice course involving the implementation of reflective thinking on teacher candidates' preparation of a constructive learning environment was observed. Within the scope of the application, teacher candidates' lesson plans, the observation results of their presentations and the journals that they had kept during the course were collected and feedback was given. In such a way, it was revealed that this course made meaningful and permanent contribution to knowledge and skills regarding constructivism. In short, in the studies conducted, it became evident the act of introducing activities appropriate to the constructivist approach into the framework of teacher training had exerted a positive impact on teacher candidates.
Leading on from the explanations and studies discussed above, in this study, the Methods of Teaching Course was designed in accordance with the principles of constructivist learning approach so as to have teacher candidates to internalize constructivist approach and to use the principles of the approach in an effective manner in the future. The purpose of this study is to observe changes in teacher candidates themselves during the course designed in accordance with the constructivist approach, to take steps to address issues relating to interest, needs and any possible problems arising from the delivery of this course and then, at the end of the course, to evaluate the views of the teacher candidate with regard to the constructivist approach. The research questions giving direction to the study are as follows:
1. How was the learning-teaching process of the course designed according to the principles of constructivist approach implemented and what type of action was taken with regard to problems arising during its implementation?
2. At the end of the course, what were the opinions of teacher candidates regarding constructivist learning approach?
Method

Design of the Study
In this study, in order to observe the teaching-learning process of the course designed according to constructivist learning approach and the changes among teacher candidates within this process, to identify problems and to devise measures to address them, action research was conducted. Action research is one type of research design in which an educational problem is identified, an application is devised with view to finding a systematic solution which is then observed for the duration of its implementation, the proposals for different variations of this solution take shape in light of the data collected during this process and thereby the improvement of educational applications is aimed (Burns, 2010; Creswell, 2012) . Within the scope of this study, both researchers and participants took place in the process together and action research was conducted based on the model proposed by Berg and Lune (2012) . The model under discussion consists of the following stages: the identification of questions to be researched, the collection of data, the analysis of data, the sharing of the results of the analysis with the participants and the creation of an action plan. Within the scope of the research, activities were carried out with the aim of identifying the teacher candidates' prior knowledge of the topic under discussion and questions were specified with particular regard to the needs of the teacher candidates. In the second stage, data were collected so as to answer the questions under discussion by involving teacher candidates in a variety of activities and asking them to provide product (such as a lesson plan, small project or piece of writing). In the third stage, the products submitted by the teacher candidates were analyzed by the researchers and in the final stage feedback was provided to the teacher candidates and a plan of action was embarked upon. This process was repeated in a cyclical fashion for the duration of the course.
The Participants
The study group consisted of 55 science teacher candidates comprising the fields of Physics, Chemistry and Biology, currently enrolled on the Teacher Training Certification Program at a state university. Of them, 32 were female and 23 were male. 15 were from the field of Biology, 20 were from the field of Chemistry and 20 were from the field of Physics.
content to be covered in the lesson. The aim of the researchers was to ensure effective delivery of the course, to increase awareness of teacher candidates regarding the constructivist approach and develop accompanying skills. Therefore objectiveness was maintained in situations whereby positive or negative situations were encountered within the research process. One of the researchers was taught the course and maintained lessons for a total of 15 weeks. At the end of each lesson, the two researchers came together; the instructor presented her observations regarding the lesson delivered, they examined the products created by the teacher candidates, analyzed the reflective notes and journals and then, based on the results they devised an action plan. Furthermore, both researchers cooperated on the evaluation of the teacher candidates' products and on the development and assessment of mid-term and final exams. Finally, the analysis of the data, the interpretation of the findings, and the results and discussion sections were also undertaken and carried out by the two researchers.
Data Collection Tools
In the study, a data triangulation method was implemented involving the incorporation of more than one data collection method and technique at the same time. According to Maxwell (1996) , in qualitative studies the collection of data based on numerous data sources reduces the risk of systematic errors. The data collection tools employed in this research were as follows.
The Instructors' Reflective Notes
Notes submitted by researchers are one of the data collection methods often employed in action research (Yildirim & Simsek, 2013) . The instructor who taught the course recorded her reflections weekly on the activities embarked upon that week, the positive or negative reactions of students and any problems encountered without including her own opinions.
Teacher Candidates' Reflections
Reflections were gathered from teacher candidates at the end of each assignment/task verbally and these are recorded together with the instructor's reflective notes. Additionally, the teacher candidates were asked to write their reflection for each of their product or piece of work that they submit in their portfolio at the end of the term. Within the scope of the study, the researchers utilized these reflections in both action plans and writing findings.
Documentation
Yildirim and Simsek (2013) underlined the fact that documents are sources of information that need to be used in an effective way in qualitative research studies and stressed the importance of documentation in providing required data for researchers without the necessity of conducting interviews and observations. Punch (2005) listed journals, letters, essays, personal notes, biographies, and autobiographies as documentation while Boke (2009) added visual and sound recordings, photographs, and drawings. In the study under discussion, the documentation included the products (lesson plans, posters and presentations etc) submitted by the teacher candidates.
Questionnaire for Teacher Candidates' Opinions regarding Constructivist Learning Approach
The questionnaire was developed by the researchers, each containing six open-ended questions. The aim was to identify the opinions of the teacher candidates with regard to the constructivist approach at the end of the course that had been designed according to constructivist approach. On the form, teacher candidates were asked to answer questions and to submit additional personal comments regarding: definition of constructivist learning, the skills that constructivist learning had helped them to gain (or not helped them to gain), the suitability of applying constructivist learning approach in teaching science, factors that prevent effective implementation of the constructivist approach, issues that they should pay attention to in the planning of their own courses in the field of science, and the suitability of the implementation of the constructivist learning approach within the setting of Turkish educational system.
Procedure
The teaching-learning process of the course in which action research was conducted was as follows:
1. The aim of the research was explained to teacher candidates and participation is ensured on a voluntary basis. 2. So as to identify the prior knowledge of teacher candidates with regard to the topic, case study which is one of the need analysis methods was conducted. 3. A draft syllabus was drawn up in accordance with the needs of the teacher candidates, it was introduced to them and it was finalized according to their opinions. 4. The implementation of the course was based on the constructivist learning approach during the whole term.
Embarking from this approach, every instructional method and techniques were taught in an applied manner. a. Whatever method or technique was undertaken in the lesson, the aim was to learn the principles of that method or technique under discussion by putting the method and technique into practice (for example if the subject under discussion was cooperative learning, the lesson was delivered in a cooperative manner with the aim that students learn by 'experiencing' the concepts and principles of the method). b. Teacher candidates were then requested to prepare a lesson plan and/or perform activities in accordance with the method under discussion. c. Opportunities were provided for all lesson plans and activities to be presented in class. d. After each presentation, self-, peer-and instructor evaluations were carried out. 5. The Methods of Teaching Course is a four-hour lesson and is distributed into two sessions per week, with two hours in each session. After each two-hour lesson period, the researchers came together to share their observations on the lessons and to draw up a plan of action with regard to what they will undertake in the next lesson. The information regarding the weekly learning activities, observation and action plan are presented in Table 2 in detail. 6. At the end of the term, opinions were collected from the teacher candidates as to the characteristics and implementation of the constructivist approach.
Data Analysis
In the study, the instructor's reflection notes were presented in a descriptive form and the data gathered from the questionnaire were analyzed by content analysis method. Content analysis is carried out to arrive at common themes and relationships that can be explained by the data obtained. This method includes conceptualizing and coding data collected, arranging these codes and extracting themes that can account for these data (Yildirim & Simsek, 2013) . The data analysis process in this study was as follows:
1. The responses to the open ended questions in the questionnaire were first read and then read with greater care by one of the researchers who then encoded the responses. A code list consisting of all codes was then obtained.
2. After that, the codes and the data pertaining to those codes were then repeatedly analyzed and the code list then assumed its final form.
3. The codes in their final form were then examined with regard to their similarities and differences, the related codes were categorized and suitable themes were identified so as to be coherent to the meaning of these codes.
4. Following this, the other researcher encoded the data collected and similarly identified themes. Once this was completed, the two researchers came together and compared the codes and themes. Having reached consensus on those codes and themes where there existed discrepancies, they gave final form of the list of codes and themes (Appendix A). An example of encoding is given in Table 1. 5. In order for confidentiality, anonymity of students' name was ensured in transcripts by giving an ID to each student, such as S1, S2, S3 and so on. 
Results
The Teaching-Learning Process of The Methods of Teaching Course based on the Constructivist Learning Approach
The instructor's reflective notes with regard to the learning process, the products submitted by the teacher candidates and their reflections were examined and by taking these into account, a plan of action was taken in reflective meetings of the researchers. In Table 2 , the activities undertaken every week, the instructors' observations during these activities, products of teacher candidates, and the plan of action decided by the researchers regarding the needs of teacher candidates are presented. In the case study analyses, it emerged that the teacher candidates, in their own analyses, explained the roles of teacher and students from traditional viewpoint. For example, they made comments such as "the student cannot give an answer as the teacher has not explained the topic", "the students need to listen to the teacher more to learn the subject" and "they must repeat more often", "The student couldn't explain the problem as expected by the teacher."
The content of the lesson was devised as a draft according to the needs of the students. It was observed that participation among group members was limited. In particular, it was realized that the ability of groups to create activities in the learning environment in the learning plans based on constructivist learning was weak.
A learning plan based on the 5E model was requested for the next lesson from the groups.
Week 4 Constructivist learning
Presentation of the 1 st learning plan on the topic of "teaching strategies".
In the learning plans, there appeared little consistency between objectives, teaching-learning process and evaluation processes. Within the learning process, objectives were restricted to the knowledge level. For example, in the learning plans, objectives were expressed at comprehension and application level, nevertheless in the teaching-learning process, these objectives remained at knowledge level. Furthermore, at the evaluation stage, the product evaluation was emphasized but process evaluation was not taken into account.
It was decided to find and let them examine example activities that teacher candidates could use in the preparation of learning experiences so as to raise the level of objectives to comprehension and application level. Written notes and recommendation for improving lesson plans were given.
Week
5
Cooperative learning
The cooperative learning method was applied. Teacher candidates studied in groups
It was observed that teacher candidates derived a great amount of satisfaction from this process. By putting the method into practice, it served to help teacher candidates to internalize the topic.
It was decided to ask teacher candidates to prepare a learning plan for their own lessons based on cooperative learning method.
Week 6 Cooperative learning
Presentation of the 2 nd learning plan. The plans drawn up by the groups were presented to the class.
It was observed that the principles of the methods had been adopted into the plans and expressed in the correct way. Nevertheless, raising objectives to the comprehension level was still weak and the homework devised to relate the topic to real life was also weak and insufficient. For example, on the topic of the 'Processing of Acids and Bases', the groups had set out the principles of the method to their lesson plans very well, however when it came to assigning homework that would allow students to transfer that knowledge of acids and bases to real life, it was observed that the assignments were unsatisfactory.
It was decided to explain the groups what was meant by a homework assignment related to real life and how such assignments could help to raise students to a higher cognitive level. Teacher candidates should learn how such homework is created, with clear explanations of each step of the process. Teacher candidates would be requested to bring in examples of their own and to focus particular on examples that help to enhance or underpin a subject. It was also decided to hold a tournament based on this topic. Teacher candidates were successful in answering questions related to the characteristics of the methods. Nevertheless, in comparisons between certain concepts: e.g. model and strategy, some mistakes were made. As for case study analysis, they had misconceptions in particular on the topic of the precautions that had to be taken by a teacher in a constructivist environment.
The teacher candidates were requested to produce a concept map for the next lesson with regard to their misconceptions and to evaluate the other's concept map together in pairs in the class. They were also asked that a student would draw a concept map on the board with the direction of other students and a moderator. Techniques Discussion method and techniques were taught. Students were separated into groups and they were ensured to learn the topic of discussion method and techniques by using the 5E model.
In the discussion held with the teacher candidates, it was emerged that techniques such as "brainstorming", "debate" and "large group discussions" were known generally but they did not know discussion techniques such as "buzz groups", "six thinking hats" or "panel". They expressed that these techniques all resembled each other. They also expressed that they can use "six thinking hats", "SCAMBER", "brainstorming" and "debate" techniques in their own lessons more easily. Teacher candidates were also provided with examples of discussion techniques such as panel, cross-panel, conference, open session, seminar and symposium" by establishing the links to discussion programs on tv in order to ensure them to better understand.
Furthermore, lesson plans prepare in accordance with the topic and the related articles were suggested to the teacher candidates for further reading. As an application of discussion method, it was decided to hold a debate on a specific topic in the following week's lesson.
Week 9 Discussion
Method and Techniques:
Debate A student was selected from each group and two groups were determined by drawing names. These groups went onto debate the topic "Which approach should be used in Turkish education system: The Traditionalist or the Constructivist?"
The teacher candidates emphasized that constructivist learning is more advantageous as it focuses on student, ensures long-term retention of knowledge and gives more initiative to teacher. On the other hand, they stressed that traditional education is more effective since it can be used in crowded classes more efficiently, it is possible to implement a common curriculum, it is appropriate for goal-oriented systems and teacher are trained in a traditional approach. The groups were evaluated on the following criteria: their 'persuasiveness', 'formation of new theses', 'fluent speaking, 'creation of excitement' and in the end, the group supporting constructivist learning won the debate.
It was observed that the teacher candidates showed increased participation in-class activities, excited, enjoyed and preferred more tournament activities. Therefore, the researchers decided to include more such activities in future lessons.
Week 10
Project-based instruction Examples of project-based instruction were given and they were requested to examine these examples. They were also asked to determine the general characteristics of PBI by preparing poster study.
It was observed that the groups expressed the general characteristics of the method correctly but had lack of knowledge about issues such as possibility of assigning project to groups, importance of reflection and periodic observation and establishment of interdisciplinary relationship.
By taking into account their lack of knowledge, the instructor illustrated the method on an example design and focused the associated concepts and principles. Furthermore, example designs were distributed to the groups and they were asked to analyze and evaluate the designs in terms of the principles of the method and then to present their findings to the class. For the next lesson, they were asked to prepare their 3 rd learning plan based on project-based instruction.
Week 11
Project-based instruction
Presentation of the 3 rd learning plan
It was observed that the teacher candidates were successful when they worked together with those from other disciplines. It was observed that some groups were weak in the division of the project into clear steps and in determining their evaluation criteria.
It was decided to give explanation about the importance of determining the list of evaluation criteria in the evaluation of projects and how projects should be holistically evaluated. It was also decided to show good example plans prepared by the groups in the class. By using drama or role play in connection with their own lessons, teacher candidates were asked to create a plan and implement it.
The groups initially experienced difficulty in creating activities related to the selected topic. It was observed the biology teacher candidates were at first more successful in suggesting activities about topics such as "blood groups", "photosynthesis" and so on, followed by the physics teacher who put forward topics like "resistance" and the chemistry teachers who came up with creative examples such as "cells and structures" and "The Periodic Table" . It was observed that teacher candidates had great fun in the drama enactment stages.
To allow teacher candidates to see more examples in relation to the topic, more example studies and articles were distributed. The teacher candidates all expressed that this instruction was appropriate for their own fields, individual differences were particularly an important factor in their courses and they acquired advices about what they should do in this respect. It was identified that the teacher candidates were weak in regard to which assessment tools they should use so as to identify individual differences.
It was decided to give information about measurement and evaluation methods and techniques that can be employed for identifying students' learning styles, readiness level, and individual areas of interest and ask teacher candidates, for the next lesson, to prepare their last learning plans in accordance with the differentiated instruction principles.
Week 14 Differentiated Instruction
Presentation of the 4th learning plan
In general, compared to their initial plans, their last plans were more creative, enriched with more materials and included a number of activities ensuring students to reach higher cognitive level. In the plans, attention was paid to the cognitive differences among students, while little importance was attached to the affective differences between students.
Examples were requested from students with regard to the topic. The constructivist learning approach' was evaluated by using the 'six thinking hats' technique.
At this stage, it was observed that teacher candidates produced more ideas with regard to the black hats than the blue hats. In other words, it can be said that while they could produce more ideas with regard to the limitations of the approach, they were not be able to produce ideas so as to provide its successful implementation.
The following explanations arose with regard to the topic:
Yellow: We will rise to the highest level.
White: Putting students at the center of learning is an unavoidable fact.
Red: A more active and exciting class environment.
Green: Lessons shouldn't just be done in class; knowledge should be learnt in its real setting and source where it is originated from. For example, to learn about blood groups by visiting a doctor and learning from the doctor or lab assistants.
Black: The method is very difficult to apply in crowded classes. Our system is not suitable for this approach. It is an additional load. If you leave the learning process to children, none will learn anything.
Opinions of Teacher Candidates with regard to the Constructivist Learning Approach
Five basic themes were identified as a result of the content analysis of the responses. These were the definition of the constructivist learning approach, the contributions of the approach to students, limitations of this approach and the implementation of the approach in teaching science and in the Turkish educational context.
The Definition of the Constructivist Learning Approach
In the comments made by teacher candidates with regard to definition of the constructivist learning process, it was observed that definitions were largely made concerning the constructivist as a theory of learning. In their definitions, great emphasis was also attached to the student, teacher, and teaching-learning process. Moreover, the constructivist learning approach was seen and expressed by using terms such as an approach, a method, a form of teaching, a model and a learning mechanism.
In the definitions that were connected most closely with constructivist learning theory, the approach was described as the formation of knowledge based on the student's creation of ideas, arrival at knowledge as a result of his own study and his construction of this knowledge, the construction of knowledge through experiencing, searching, questioning, and discovering and the formation of knowledge based on prior learning. "(constructivism) is an approach in which through learning knowledge by applying and doing, the student leaves a rote-learning system behind, and acquires the ability to think, reason and ask questions..."S28 "The constructivist approach to learning…..is an approach that takes student's prior knowledge as the basis, ensures student's active participation in lesson and supports his learning through discovery rather than presenting information directly." S46 When defining the constructivist learning approach, its features related to teachers' and students' roles and structure of the teaching-learning process were also mentioned. Students' roles emphasized by the teacher candidates were being active and being responsible for their own learning. As concerns the roles of teacher, teacher as a guide was highlighted first and foremost by the majority. "Constructivist learning is not a teacher-centered, but a student-centered instruction. Teacher is a guide and student arrives at information through his own endeavors. Teacher demonstrates to student how to arrive at that knowledge. In other words, the student is constantly active." S10
In addition to the guidance role of teacher, when describing constructivist learning, the approach was termed as one in which the teacher does not provide knowledge in a ready-to-consume way, does not constitute the sole source of knowledge, teaches the student to produce several solutions to problems rather than giving answers, makes students' active, ensures their participation, leads them to search, prepares and designs an environment appropriate for the construction of knowledge, provides feedback, has more responsibilities and are required to be qualified in terms of pedagogical knowledge and intellectual skills.
"...In order to provide education using this approach, more work is required of teachers. Teachers must both know this method so well and his knowledge of the theoretical dimensions of his area of specialization and intellectual knowledge must be so fine-tuned and developed that he can attract the interest of students in the correct manner towards the topic under discussion." S9 "(The Teacher's role) is to provide student to discover the required knowledge by himself through the activities teacher devises. In that respect, teacher only plays the role of a guide. The knowledge to be attained may be conveyed to the class through a number of media: stories, videos, jokes, stories or simulations. At the end of the presentation stage, he explains to the students what they have to do to 'discover' the knowledge contained within. Through the teacher's explanations, this knowledge is deepened and intensified. In the final stage of the process, an evaluation is conducted, and the topic is brought to a conclusion" S40
On the other hand, this learning approach was also defined with its teaching-learning process features. The teacher candidates characterized the approach by describing learning environment as a free, comfortable and dynamic setting for constructive learning. According to teacher candidates, in the teaching-learning process, individual differences, students' interest and needs are taken into account and a milieu is formed appropriate for cooperative and student-centered learning. The approach was also defined as teaching-learning process in which problem solving and discussion methods are used, technology is frequently utilized, school is the life itself or preparatory for life and both the process and products of learning process are evaluated.
"…for students schools must be the life itself….." S30 "… It is a system that takes form with the construction of the teaching model by taking students' needs, interests and desires into account." S52
The Contributions of the Constructivist Learning Approach to Students
From the responses given by the teacher candidates related to the constructivist learning approach and the skills attained through exposure to it, the approach can be seen to make contributions in three key areas: cognitive, academic and personal development. As concerns cognitive development, it has been identified that the constructivist learning approach has positive contributions in developing the following aspects of the students: having thinking skills, research skills, problem solving skills, interpretation skills, discussion and debate skills, approaching events and occurrences from different perspectives, respecting for different or opposing points of view, solving problems individually, evaluating life and problems, raising curiosity, being able to understand complex information and to answer 'higher-level' questions. "...Thinking, questioning, producing, problem solving, posing questions, research skills" S44 "...Thinking differently, demonstrating respect for opposing ideas, presenting one's ideas openly and clearly, problem solving, the ability to look at problems from a different perspective, acquisition of research skills, asking questions, the ability to think objectively." S54 Concerning academic development, participants expressed the view that a number of skills were gained in this regard including: becoming more active, participating more, having self-regulation skills, learning to learn, taking responsibility for one's own learning, retreating from memorization, relating topics to real life, using knowledge and transforming it into a 'product', asking questions, learning by doing and experiencing, discovering and constructing information, lasting and meaningful learning, refraining from laziness, having positive attitude towards courses and being more interested in the subjects studied.
"It is a teaching approach in which students obtain knowledge through their own efforts and in which they construct knowledge themselves" S2 "It raises the self-confidence of even introverted children so that they are satisfied in what they learn and become happy. Compared to traditional methods, they do not forget subject matter that they learned." S34 Finally, the view was also put forward that the constructive learning approach contributed to personal development in many ways. Among the examples cited were the development of self-efficacy, self-confidence, cooperation, presentation skills, ability to express oneself, an increase in democratic values, respect for oneself and self-actualization.
"...Ensures the emergence of self confidence in passive students and compels them to develop the thought that 'I too can do it'..." S21 "...(the student) learns to take responsibility in group activities and learns to work in a spirit of cooperation. If appropriate targets are assigned to reserved students, they can overcome their difficulties" S25 Furthermore, one teacher candidate highlighted positive aspects of the approach by drawing on his experiences in the Method of Teaching Course and compare the constructive approach with the existing education in most of today's schools.
"..... We were all educated according to traditional approaches. The knowledge we learned was merely memorized. The teacher explained and we listened. When we were to have an exam, we simply memorized information and passed the exam. The constructivist educational approach does not rest on the memorization of information or knowledge. At the school where I am currently doing my training, this approach is put into practice. I can observe at first hand the difference with the students (that I am acquainted with). Through performance-based homework, students can produce excellent products. Within the learning process, the students participate actively in the lessons. With posters that they have produced in class, they do presentation and the other students can participate into the lesson very well. They conduct experiments in the class. When I contrast all these with the experiences of my own education, it becomes self-evident that constructivism is necessary. Another example, activities we did in this course (the Methods of Teaching Course) reveal that knowledge that were learned by doing and experiencing is not forgotten. I am sure if I had just read the information about methods and techniques such as tournament technique, debate technique we did in the class from books, I could not learn so much" S40
Limitations of the Constructivist Learning Approach
Although a great number of advantages were mentioned with regard to the constructivist learning approach, various limitations were also cited by respondents. The teacher candidates indicated that they felt that constructivist learning may on occasions exert a negative influence on the development of students' skills and this situation was mainly caused by the individual differences of students' readiness level and the overcrowded classes. It was indicated that when this approach is exposed to students whose cognitive and readiness levels are different, their participation would be difficult and they would not show achievement. Concerning crowded classrooms, they stated that as participation of all students would not be possible, there would be students who did not understand.
"...It will not be possible for students with different cognitive levels to participate in classes at the same time and slow learners will not be able to perform as successfully (as their peers with higher cognitive levels..." S7 "...On account of the fact that classes are so crowded, it will prove difficult to reach each student. While certain students are active, this may actually prevent the active participation of students who are quieter by nature." S49 Another negative factor cited was the group work that forms an essential pillar of the constructivist philosophy as this may constitute a disadvantage in particular for those students who are not inclined to working in groups and may cause students to lose their competitive incentive because of supporting cooperation in groups.
"...If a student supports to work alone rather than with a group, he would show little interest towards group-based activities. This affects learning level negatively" S43 Furthermore, teacher candidates also focused on another related issue that the implementation of the constructive learning approach may lead to a regression in the students' listening skills and learning by listening. These views can be evaluated as a reflection of the traditional understanding of education.
"....It upsets the position and relationship between the listener and the learner. In a system that raises self-confidence as a virtue, it may have the opposite effect on the gentle, cautious personality...in the sense that it (harmfully) raises individualism (as a goal)..." S20 At this point, problems relating to teachers were shared. Issues were identified such as the danger that students may wrongly think that after having acquired knowledge, they no longer needed teachers; the worry that by excessively increasing self-confidence, the student may lose respect towards teachers; and problems that caused by teachers who do not adopt the constructivist learning approach and who do not apply it systematically and properly.
"..The child may think, on being able to arrive at knowledge easily or being able to access knowledge at any moment, that he has no need of the teacher" S46 "...The student may at times lose respect (for others) on account of excessive self-confidence." S52
The Implementation of the Approach in Teaching Science
The teacher candidates also expressed many views with respect to the applicability of the constructive approach in teaching science. On evaluation of these opinions, they can be divided into the following three main areas of focus: (a) the necessity of applying the constructivist learning approach in science teaching, (b) factors that prevent its successful implementation, and (c) factors to be taken into consideration when putting the approach into practice. All of the participants indicated that generally speaking they felt that this approach was appropriate for application in the field of science education. In particular, on account of the fact that science lessons include subjects that are derived from real life and involve activities such as experiments, making observations and analyzing, conducting research, and learning through doing and experiencing the constructivist approach is a most suitable approach to be implemented. "...As science education is based on observations and experiments, the student during the learning must obtain knowledge by searching, discussing and making use of various methods and techniques. Science education can only reach its goal through (the application of) constructivist learning." S24 "...Science courses include many things from real life. A large part of our life contains (direct relationships with the topics of physics, chemistry and biology. For this reason, if the lesson is conducted in keeping with the principles of the constructivist approach, the student will obtain knowledge not from books, but rather from 'himself'. He will learn by conducting experiments, observing nature and by doing such things will not merely memorize information, but instead learn knowledge in a way that is lasting and meaningful". S40 "Science courses are ones that are surrounded by many prejudices. The subject is in need of the attractive, unusual methods that are contained within constructivism to destroy these prejudices and to demonstrate just how enjoyable and beneficial the discipline of science is". S18
In the section above, the teacher candidates, by associating real-life needs with the structure of the lesson, demonstrated that they felt that the constructivist approach was suitable for application in teaching science and would also make a positive and lasting contribution to the quality of teaching and to scientific thinking. As regards the quality of teaching, a number of positive contributions that the approach could make to improve the present situation was cited: lasting and effective learning, the concretization of formerly abstract concepts, learning through 'doing and experiencing', the raising of students' levels of participation and activity in class, the creation of a productive and beneficial learning environment, the motivation of students and a moving away from traditional rote-learning approaches. "In the field of physics a great number of subjects cannot be learned properly, on account of relying on the memorization of subject matter. However, constructivist teaching is appropriate for Physics and other science courses in the sense that it reduces memorization to a minimum."S32 "....The constructivist approach is an approach that ensures support to students in conceptualizing abstract knowledge in science lessons and most particularly in the field of chemistry and constructing correct schemes by understanding." S33 It was also mentioned in the above context that the constructivist learning approach is advantageous in developing scientific thinking and analytical thought, reasoning, establishing relationships between cause and effect, designing and producing projects. "....For a lesson that requires students to think analytically, it is logical to apply an approach that forces the student to think in an analytical fashion. Constructivist teaching is an approach extremely appropriate for science teaching in the way that it encourages the student to obtain knowledge by himself, renders laboratory work more effective and forces teacher to convey extremely abstract topics in chemistry and physics courses in an understandable way" S29
The teacher candidates, while evaluating the suitability of applying the constructivist learning approach in teaching science positively, also brought attention to the existence of factors which may prevent the successful implementation of the approach in the related courses such as Biology, Chemistry, etc. One of these factors is that some content of the courses in the field of science is not suitable for this approach such as topics that students encounter for the first time, a content base that incorporates a great amount of learning and calculation of formula or experiments that they would do firstly.
"...For certain topics in chemistry lessons such as heat conduction or in biology lessons such as description of different species (e.g. extinct species) the method may prove problematic in not allowing students to obtain key factual information" S 14 "I do not think that the approach is suitable for biology lessons. The teacher must for some topics, for example, the respiration process in plants, first explain the process and parts of the plant himself and only after listening to the teacher can students carry out experiments" S54 Other important limiting factor was the limited amount of time allocated to covering all elements of the curriculum and the large class sizes present in Turkish schools.
"The curriculum may at times be limited. There may be a yearly plan and the teacher is required to deliver lessons according to the order contained in the plan. However, implementation of this method requires a great deal of time. In this case, teachers do not prefer." S37
The view was also expressed that the successful implementation of the method requires well-informed and well-trained teachers. However, in Turkey teachers either lacked the suitable background or training and adopted traditional approaches to teaching; even if they did possess the background or qualities to be a constructivist teacher, they were forced to apply teacher-centered instruction on account of inadequate conditions in the school environment.
"...Due to insufficient infrastructure and teachers who have been trained in accordance with traditional teaching models, there exist a number of inadequacies in attempting to create a (constructivist) educational environment." S39 "..... Certain teachers and students encounter difficulties in trying to understand the (constructivist) system. If a student is used to his teachers, explaining a topic in a direct manner, the student will come to expect this from his teachers. If the topic that they are supposed to search does not attract their interest, they may lose attention to that course. This is due to the fact that a teacher who does not correctly understand the system may end up placing the total burden of learning onto the student himself." S52 Six basic principles were cited by teacher candidates that teachers need to take into account when planning a course in the field of science according to constructivist principles: characteristics of students, features of learning environment, course objectives and content, teaching-learning process, measurement and evaluation dimension and personal characteristics and attributes of teachers themselves. The characteristics of students that the teacher candidates would take into account were classified as their prior knowledge, needs, competencies, levels, socio-cultural characteristics, individual differences, and attitudes to the course.
"When planning such a lesson, by applying techniques such as questioning in order to ascertain students' levels, it can be identified exactly what subject matter students can absorb and at what level students can be expected to reach." S21 As regards the learning environment, the choice of equipment and materials, adequacy of materials, class sizes, conditions and structures were determined by the teacher candidates as issues that needs to be taken into consideration: "The physical and economic opportunities at hand" S28 "I pay attention to what will be effective over a long time and (materials) that I can use in a beneficial way" S32 "...If I am to direct or guide a lesson, I am forced to pay attention to the class size. While one student is learning, I should not ignore another student in classes with large student numbers. For this reason, it is necessary to create suitable conditions for learning."S37 Furthermore, in addition to setting out the skills and knowledge to be attained and the suitability of the topic, it was identified that the following factors must be taken into account for successful delivery of a constructivist based lesson: determining appropriate teaching methods, techniques and materials, relating subject matter to life, providing student participation, selecting attractive topics that spark curiosity, creating scenarios or situations and thus encouraging students to research, guiding students to solve problems through discovery, encouraging them to learn through research, allowing opportunities for observation, providing variety in lessons, establishing relationships between old and new knowledge and linking that with experience in real life, reflecting and revising previous material and providing clues to assist in the students' learning process. "...The student thinks about what he can gain from the study of a given subject and how he can develop himself. I contribute to their development by giving each student topic to study according to this principle and by facilitating them research." S37 "....During the engage stage in which there is the creation of an overall framework to their learning process (linking personal and theoretical knowledge), I am careful to provide common every day, yet attention-grabbing examples from real life -In the explore stage I provide apparatus and equipment for students that ensure that student is easily able to arrive at the knowledge he needs.-In the extend stage, once again through the provision of striking example and through mind games and puzzles as well as discussions and debates, I ensure that students are able to reconcile the knowledge with what they have learned previously."S50 Although, there were a few teacher candidate pointing out evaluation dimension, those candidates mentioned that they would pay attention to what extent student understand and how their comparison and reasoning skills and evaluate the teaching-learning process.
"....at the evaluation stage, without only asking questions, preparing conditions that students would use knowledge that they learned in learning environment or was constructed in a qualified way and evaluating this process." S39 "....Activities that student did would be real evaluation for me." S45 Finally, it was mentioned that with regard to personal attributes or qualities of the teacher, importance should be attached to the following factors: behaving in an even-handed and democratic manner, being expert in the field, being creative, behaving and speaking carefully in class and sharing his views with other teachers.
"As I will play the role of a guide in this teaching approach, I must be totally competent and expert in the subject I am teaching. I must collect information concerning the projects that are to be conducted in class." S10 "...In particular it is necessary to search the related studies about biology. I must follow current developments in my field so as to introduce them into the classroom environment and so create an environment for discussion with my students. I must also be creative in this regard" S26 Nevertheless, it was noteworthy that the traditional approach was reflected in the comments made by two teacher candidates about how they will implement the constructivist approach. One of them indicated that he would use reinforcement schedules in his classroom. The other assigned the students a project topic, but instead of stimulating them to carry out research, asked students to present the topic to the class. This situation indicates that they confused the constructivist approach with a 'project assignment'. "As it is important for every student to realize the importance of information he presented and for motivating them, I will use reinforcements" S52 "When planning the lesson according to this approach, every week the students make presentations in groups; I assign research topics and ask them students to present these research assignments in class. I gave grades to their presentations. I encourage students to ask their friends questions and I help to guide students in differentiating between the correct and wrong." S42
The Implementation of the Approach in the Turkish Educational Context
In their evaluations of the constructivist learning approach within the context of Turkey, the teacher candidates cited the problems that prevented application of the approach and stemmed from the qualities and characteristics of teachers, the school and class environment, the structure of the lesson, the curriculum and even the education system itself.
Common problems that were indicated included the impossibility of putting the approach into practice on account of teachers' lacking sufficient training with regard to the approach as well as lacking adequate information technology skills. In addition, there was mentioned the predominance of teachers, who had reached retirement age and were too 'old' for the profession, were traditionalist in outlook closing their minds to innovation, prejudiced in their mindset and lacked motivation. Furthermore, it was indicated that some teachers avoid commitment by not exerting themselves excessively and wish to bother themselves with lesson planning. These teachers lacked the ability to make the learning environment attractive for students and did not possess the capabilities to ensure student participation. These and other matters were cited by teacher candidates.
"..Unless those teachers who have reached the age of 60 are not sent into retirement and class sizes are at least halved, this (constructivist) approach cannot be applied. The fact that the teacher is not open to innovation, is prejudiced in his outlook and does not know how to apply the necessary methods are all factors that prevent the application of the approach" S2 "..The fact that the teacher does not believe in this approach, and the fact that the teacher was himself educated using classic methods means that he wants to continue with the (traditional) approach. In constructivist teaching the teacher must come to lessons fully prepared, whereas in the classical approach the teacher merely explains and then passes to the next topic" S34 "...It is a teaching system that requires a great deal of time and which renders lesson planning difficult" S43 When considering how students may act to prevent successful implementation of the approach, the fact that classes are not homogenous in terms of their students' readiness level for lessons, the individual differences between students, the inadequacy of prior knowledge on the part of certain students and the presence of students who have become accustomed to learning only by listening may prove problematic in attempting to deliver constructivist-based lessons:
"...It should be implemented but in my opinion it is difficult and requires long time. Because the dismantling of the shell of the model that has prevailed until recently in which the student learns only by listening will not prove easy." S15 "In the school in which I did my teaching practice, I observed that the classes were extremely heterogeneous. This situation arose from the fact that the students did not possess the same cognitive levels of understanding. In such situations, the construction of knowledge by students in the same way, prevents the students from reaching the same conclusion and so limits the success of this approach." S50
In the school and class environment, the following reasons were mentioned that prevented the successful implementation of the approach: overcrowded classes, the positioning of furniture and equipment in the classroom, the types of equipment, apparatus and materials used and inadequacies in the physical condition and infrastructure of the school.
The constructivist approach cannot be applied because classes in schools in our country are very crowded. In most schools in Turkey, there is a problem with class sizes. On account of the class sizes being so large, the constructivist approach is not appropriate. Every student does not get the same right to talk and participate." S1 "...As the duration of a lesson is 40 minutes and because of the value of this time, and large numbers of students in the class, active learning is ensured for certain groups in the class, but not for the remaining students." S36 With regard to the structure of the course and curriculum, the difficulty of applying the approach into every topics, the obligation to complete the curriculum and in this context the limitation on time were cited most often as the most pressing problems facing the constructivist teacher.
"...The fact that we have such an intensive curriculum, the subjects contained in it are very wide and comprehensive and there is a real problem concerning time....The sheer number of subjects and the intensity by which they are taught serve as obstacles to transitioning completely to the constructive approach". S11 "..The fact that a lesson lasts only 40 minutes and time is therefore very valuable. As a physics teacher, there is a curriculum that I am supposed to cover and complete. The nature and length of this program prevents the application of the constructivist approach." S36 Finally, there are also problems that originate in the education system in Turkey itself. These problems were listed as the lack of necessary learning resources, the inadequate allocation of financial resources to education, the rootedness and consolidation of an education system based on rote-learning, the lack of effective and adequate in-service training on the constructivist approach, coordination problems in terms of administration, and the negative effects of the exam system. With regard to the examination system, the negative effects of such a system both on teacher training and on the applications and activities conducted at schools were mentioned. For example, due to the fact that KPSS (Turkish Public Service Selection Exam) is focused largely on theoretical matters, teacher candidates and education faculties attach more importance to theoretical aspects than to practicing teaching skills needed for the profession. In terms of schools, it was indicated that since the centralized exams includes questions at knowledge level and schools give emphasize on these exams, these exams affect negatively the use of teaching methods encouraging higher order thinking skills. "I think that teachers who have been raised within the traditional system and came from an educational background that largely favored rote learning must first adopt the principles of the new system before they can put them into practice. As far as I am concerned, the education I received up to university was the traditional, and even at university we studied through memorization. However, I would like to say that this teacher training certification program I receive was very effective (for my development)." S25 "...The fact that new teachers and we did not see constructive teaching at first hand during our primary or middle school education." S29 "...At school the delivery of lessons using the constructivist approach and then measuring success according to rote-learning based state examinations such as YGS , LYS and TEOG ( state wide examinations required to allow entrance to next level of education for university, foreign-language study and high schools respectively) is not appropriate." S35 "Furthermore, the positive guidance provided by the Ministry of Education to the schools in certain regions under its remit but the lack of guidance in other regions. The government attaches importance to some regions while it ignores the importance of new approaches in others. This situation does not let to implement this approach." S36 "This situation is most evident when one looks at the composition of staff members at all levels of the Ministry of Education. Within the education system, everyone from the teacher to the administrator find themselves in a 'vicious circle'. In such a situation, in-service training remains nothing more than a formality and the traditionalist mentality cannot be broken out of. The summary of the situation is that the introduction of new applications within this system is not more than a 'patchwork job'. Change must be applied in a serious way from top to bottom. When one pays attention to the awkwardness and clumsiness of the structure of the Ministry of Education, without breaking the classical teaching model that has taken root in the minds of those within the ranks of its personnel at all levels over the years, no progress can be made. With this in mind, experienced experts from their own fields of study must force those involved in education from the lowest to the highest levels to undergo a serious program of retraining and take measures to ensure reform is carried through." S55 There were also numerous teacher candidates who indicated that they felt it was possible for the approach to be implemented in the Turkish educational system providing that certain conditions were satisfied. In the event of a reduction in class sizes, provision of sufficient learning materials, the guarantee of pre-service training to teacher candidates and in-service training to existing teachers, accompanied by the sufficiently equipping teachers with the required skills and knowledge, teachers would be able to successfully apply the approach in a spirit of idealism, self-sacrifice and patience. A small, yet significant number of the teacher candidates also expressed the view that they felt that Turkey was more advanced in comparison with many other countries, and that there were schools that would be able and indeed are presently able to apply this approach and there also exist numerous teachers who already possess the necessary knowledge and skills to be able to put this approach into practice. "..... I think that Turkey is more developed compared to a large number of countries. I work in a private school. It is a school that attaches importance to the implementation of constructivist education. In many state schools where my friends work, the approach is also applied. When I studied the yearly plans issued by the Ministry of Education, I saw that they had prepared a plan that encouraged the students to learn through questioning." S5 "..In particular, class sizes need to be reduced. Materials need to be provided that allow students to learn visually. However, together with such changes, teachers need to be trained in accordance with a constructivist manner. A teacher who has not been raised according to such principles and does not know how to proceed will not succeed even if he has small class sizes." S26
Discussion and Conclusion
In this study, findings regarding the teaching-learning process of the Methods of Teaching Course were drawn from the observations made by instructor, from the products created by students and their reflections and findings regarding the outcome of this course were obtained from the teacher candidates' opinions. The findings with regard to the process can be considered in terms of two aspects: the delivery of the course as a whole and the changes that occurred within the teacher candidates themselves.
From the point of view of the delivery of the course, it was observed that the teacher candidates derived great satisfaction from the activities conducted in class such as debates, discussions, competitions, 'six thinking hats' technique, and group projects. In particular, the creation of a competitive atmosphere ensured that students played a more active role in tasks and from the moment the activities were started in class to when the class finished, the lesson process was rendered more fun and desirable for students. At the same time, the activities mentioned above ensured that the topic could be presented and knowledge could be captured in a more holistic fashion and played an important role in helping students to internalize and conceptualize subject matter. As regards the change that took place within the teacher candidates themselves, at the beginning, the concept of learning was explained from a more behaviorist approach. In particular, in the case study analysis, they drew attention to the necessity of teacher to be active and importance of repetition for ensuring learning. At the end of the process, the teacher candidates explained the term 'learning' from the constructivist point of view. In this context, in the reflections of the teacher candidates at the end of the course, it was stressed that learning is an individual process, within this process new knowledge is constructed by relating to previous knowledge and teacher fulfill the role of a guide while student himself had to become active. The most challenging activity for the teacher candidates in this course was the preparation of learning plans. In particular, the teacher candidates expressed in their reflections on the course that they had experienced real difficulties in drawing up their initial plans. The main sources of this difficulty that they had experienced were highlighted as follows: they had failed to establish a common language when working in groups, they had encountered difficulties in putting their thoughts down in writing, they had experienced problems in finding a suitable subject to apply the method, they had felt anxiety about having to present in front of the class and they were reluctant to encounter negative feedback from the instructor. Especially, in the first learning plan created by the teacher candidates, it was observed that there was a lack of consistency in the determination of objectives, content, organization of learning experience and identification of measurement and evaluation tools and that teaching-learning process in the plans did not let students to foster higher order cognitive levels. However, through the provision of feedback on their products, observation of the good examples submitted by their classmates and analyses of example case studies related to the topic, their products over time improved and the number of flaws and inadequacies in their learning plans declined. When the teacher candidates evaluated their classmates' work at the beginning, it was observed that they paid attention to the criteria such as timing, correct order in which content should be conveyed and the appropriate implementation of the method. However, towards the end of the course, it was observed that they had started to evaluate their classmates' studies in accordance with the criteria such as the inclusion of higher order objectives, the consideration of content and learning experience holistically, and the construction of activities providing the relation of the objectives with real life. On the other hand, the teacher candidates expressed the opinion that they felt certain subjects in their own fields not suitable for the constructivist learning approach and at the end of the process it emerged that they still held the same viewpoint. The teacher candidates brought attention to the view that they felt that especially in subjects requiring the learning of formulae, it was necessary for the teacher to play an active role, and when the teacher did not explain the subject as a whole, it was not, in their opinion, fully understood by students through mere experimentation.
According to the findings derived from the teacher candidates' opinions regarding the constructivist learning approach, they defined mostly the approach by relating to constructivist learning theory. In this context, the constructivist learning approach was defined as one that allowing student to construct and understand knowledge by experiencing this knowledge in his own life and associating it with student's prior knowledge. In fact, one of the basic principles of the constructivist learning theory requires student to understand knowledge and experiences through relating them with his prior knowledge or to construct new schemes (Arslan, 2007; Erdem & Demirel, 2002; Golding, 2011; Oguz, 2009; Smith III, Disessa & Roschelle, 1994) . Moreover, in the definition submitted by the teacher candidates, it emerged that great emphasis was placed on the roles of the teacher and students. In this regard, teacher has role of a guide, while student adopts an active role in his learning and becomes responsible for it. In a study by Kabapinar (2012) in which he examined the opinions of teacher candidates with regard to the constructivist approach, it was emphasized that in the constructivist approach the teacher acts as facilitator and guide, while the student takes on an active role. Within the scope of this research, the teacher candidates were always granted by right to express their views concerning the lesson content and objectives, organization of learning environments and measurement and evaluation processes. While responsibility was given to them with regard to their own learning, the instructor acted as a guide to the process. Therefore, the findings obtained are thought to be a reflection of this situation. Finally, in the definitions of constructivist learning approach, they attached attention to learning environment characteristics that individual differences are taken into account, cooperative, democratic and student-centered learning exists, process and product evaluation are conducted regularly. Actually, throughout this course, activities that brought out the teacher candidates' their own characteristics were used, group works based on cooperative learning principles were carried out, a comfortable and free learning environment was provided. Such experiences they live in the course may have led them to take into account this classroom atmosphere in their conceptualization of constructivism. In short, in the abovementioned definitions, while the approach was considered from different aspects, misconceptions of the constructivism approach were not encountered. In this respect, it is considered that this study in which the teacher candidates were exposed to learn and experience the constructivist learning approach by experiencing was effective.
The teacher candidates, in general, expressed the view that the constructivist learning approach can render positive contributions to students in three main respects: "cognitive, academic and personal development. As regards the cognitive aspects of the approach, higher order thinking skills such as "conducting research, problem-solving, fostering curiosity and discussion" were emphasized. Dunlap and Grabinger (1996) put forward the view that the learning environment based on constructivism and enriched with active learning ensures students be able to create information and become accustomed to employing high-level thinking skills. As regards the academic aspect, they cited contributions such as being active and participatory, self-regulation, taking responsibility for one's learning, a moving away from rote learning, relating knowledge one has learned to his daily life, using knowledge, posing questions, learning by experiencing and doing, long term and meaningful learning, having positive attitude toward the course, being motivated and the skill of learning to learn were emphasized. The reason for these expressions might be stemmed from the self-reflections done after each activity in which they were asked make reflections regarding their own learning processes and make evaluations regarding how much they had developed. In short, they might have reflected the change, which occurred to them as a result of their experiences, to their responses. In line with these results, Caprio (cited in Hanley, 1994) observed that university students who had been exposed to a constructivist education participated in lessons with more desire and enthusiasm took more responsibility for their own learning and organized their own learning processes more effectively. Moreover, the teacher candidates concurred on that the employment of constructive learning contributed to the personal development in addition to academic and cognitive development. Under the heading of personal development, concepts such as self-efficacy, self-confidence, presentation skills, communication skills, self-respect and self-actualization were included. These characteristics include mostly social and affective skills. The teacher candidates throughout the course of the research carried out group work activities. The success of the group was dependent on the contribution of each individual. For this reason, the individuals, both to relieve themselves from pressure from other group members and to become more successful, realized the importance of the skills mentioned above. Furthermore, in the evaluation of the group products, these skills were taken as criteria of evaluation and their importance was emphasized continuously. Moreover, through experience of working together, the group members saw that those who possessed the above-mentioned skills generally created more successful products.
At the head of the list of the limitations that are encountered within the constructivist learning environment were indicated as the difference of students' readiness level. To express this in more simple terms, the teacher candidates expressed the view that the presence of students in the same classes with extreme differences in the way that they learn would not be catered for through the constructivist approach. The main reason that the teacher candidates think in such a way was related to a conceptual misunderstanding originating from the meaning of the term prior knowledge. The teacher candidates demonstrated that, in keeping with traditionalist approaches, they believed that students should all have arrived at the same point by the end of the learning process. Whereas one of the most fundamental principles of the approach is the importance of individual differences as student is seen to be at the center of the constructivist approach (McInerney, 2104 , Oguz, 2009 . With this in mind, the individual differences between the students must be taken into consideration and in this regard a diversification of teaching methods and techniques is suggested. At the same time, in keeping with the very essence of constructivist learning, there is no set requirement that every student should reach the same point. Another limitation cited with regard to the approach was the crowded nature of classes. The teacher candidates emphasized the fact that in crowded classes it was difficult to address every student in an equal and sufficient manner and for this reason the approach will not have the desired effect on the student. Research studies supporting this finding can also be located within the related studies (Kasapoglu, 2010; Korkmaz, 2008; Unal & Akpinar, 2006; Yaman, 2009) . Another factor that emerged from the teacher candidates' responses and preventing the successful realization of the constructivist approach was group activities that might have involving students who were more inclined to individual study. In a study conducted by Yaman (2009) about the implementation of the new primary school program, teachers expressed the view that students with low levels of self-confidence or being reticent in taking responsibility were being left behind. The teacher candidates had participated in a number of group activities in this study. In the evaluations, no matter how much space was allocated to individual evaluation, the quality of the products created by the group had a greater effect on their success. It was observed by the teacher candidates that those groups who established effective communication, succeeded in the resolution of conflicts, carried out a fair division of work and recognized group and individual responsibility created the best products. A large number of teacher candidates also highlighted that in their previous education life they had not carried out such group work as in this course and they felt inadequate in managing group work time to time, thus, felt unhappy. The teacher candidates in their self-evaluations accepted the main principles of group works and expressed the need to make efforts to teach these principles within the teaching process. However, they expressed the feeling that in their professional life, they may experience difficulties in developing group work skills in their students. Apart from these problems, they stressed that traditional learning habits stemmed from especially teachers and students are totally different from the roles of student and teacher in the constructivist approach and this would cause important problems in the successful implementation of the constructivist approach. As a matter of fact, the student who in the traditional approach recognizes the teacher's role as supreme, is faced with a situation within the constructivist approach whereby the teacher functions as a guide and the student is expected to play an active role. For the change in these roles to be realized, it was argued that time would be needed. Moreover, the teacher candidates emphasized the importance of the internalization of the main tenets of the approach by teachers. Within this process, the teacher is forced to change his expectations from the students; on the other hand if the teacher endeavors to realize a constructivist approach and then defines his expectations in keeping with the criteria of the traditionalist system, the change will be unsuccessful and it will lead to confusion on the part of the students. According to Brooks and Brooks (1999) , since most educators were raised for teaching through traditional educational methods, it is expected from these educators to encounter difficulties on the road to become constructivist teachers.
Within the context of science teaching, the teacher candidates also put forward the view that the constructivist approach was suitable for delivering courses in the field of science and accompanying subject matter and that introduction of constructivism would serve to improve the quality of teaching and could be employed to ensure a positive contribution to the development of scientific thinking skills. In other words, they emphasized that it was an approach in keeping with the essence of courses in the field of science. Moreover, Bagci-Kilic (2001) and Koseoglu and Kavak (2001) defined the constructivist approach as a suitable and effective one for the teaching science. The unsuitability of certain topics, the limited time allocated for carrying out curriculum, the crowded classes and the lack of training on the part of teachers were all cited as factors that may limit the successful implementation of the constructivist approach in courses in the field of science. Additionally, large class sizes, unsuitability of materials and equipment and physical conditions, as well as the inadequacy of teachers were also cited in studies as reasons for limiting scope in the implementation of constructivist instruction (Bayrak & Bezen, 2013; Korkmaz, 2008; Secken & Kunduz, 2013; Yasar & Sozbilir, 2012) . Even though in many studies, the constructivist approach may be supported and the importance of its introduction is emphasized for science teaching, doubts have been raised as to its suitability particularly in teaching scientific terminology and removing misconceptions (Duit, 1995) . Even, Duit (1995) expressed a concern with regard to the students' conceptualization of scientific terms and development of scientific processes through the execution of the most common application namely the experiment. He argued that it is not possible for students to construct the meaning of concepts and remove misconceptions at a time; much more repetition and time are required. Finally, the teacher candidates, also brought attention to a number of points regarding the application of the approach in teaching science such as characteristics of students and learning environment, the objectives, content, teaching and learning process and measurement and evaluation tools of the courses in the field of science. In their view for the approach to be applied in a successful way, the student must be moved to the center of the learning process, topics to be taught must be analyzed, and students' expectations must be taken to be different from those at the heart of the traditional approach. They indicated that when planning the lesson, teacher should focus on the question "what activities can I organize so that the student can gain meaning from the topic" rather than asking "what activities should I organize to teach the topic". They also expressed that the learning environment played an important role with respect to the objectives of science lessons. From the point of view, they stated that laboratories need to be adequately equipped and fitted but creating a suitable learning environment that will take place outside the traditional classroom setting would be important for the attainment of the objectives of the course in the field of science. The importance of the learning environment was stressed in that it facilitates the comfortable expression of thoughts and opinions on the part of the students, creates an environment of 'democratic learning' and constitutes a vital factor in ensuring the smooth process of learning.
The teacher candidates pointed out that the new programs of courses in the science field in the secondary education have been simplified in terms of the content but the curriculum still remains very intensive and 'heavy' and thus attention is attached more to subject detail than to the carrying out of in-class practical activities. The problem of the intensity of the curriculum in main branch science lessons such as Science and Technology, Physics, Chemistry and Biology has already been highlighted in the related research (Cepni, Kaya & Kucuk, 2005; Gunes, Dilek, Hoplan & Gunes, 2012; Secken & Kunduz, 2013) . On the other hand, it was identified that the volume of subject material has been reduced in the revised programs of Physics, Chemistry and Biology course in 2013-2014 (Bayrak & Bezen, 2013) . In the answers provided by teacher candidates, it was revealed that in order that the constructivist approach can serve to provide education at the level envisaged, it was necessary to simplify the current content of the subject programs. At the same time, the teacher candidates emphasized the importance of adopting objectives so as to raise higher-level skills, the necessity of incorporating skills such as learning to learn, critical thinking, empathy into the learning process and the design of learning-teaching process based on the student-centered methods and techniques. The teacher candidates also expressed the view that the evaluation of both product and process must take place simultaneously. In particular, with respect to their reflections concerning evaluation, feedback and peer evaluation was seen to hold great importance in the development of students.
Concerning the ability to apply the approach in the Turkish educational system, the views of the teacher candidates were grouped under two main headings: factors that prevent implementation and situations that ensure its implementation. Among the factors that were seen as preventing successful implementation of the constructivist approach in Turkey were traditional teachers who had reached retirement age and proved unwilling to abandon their traditional approaches and young teachers who felt that the approach would only bring extra burden to the teaching process and so tended to shy away from additional responsibilities. On the other hand, the teacher candidates expressed their reservations that they had themselves never experienced this kind of education during their educational life, neither in the university faculties from which they had graduated, nor during their school experience. They did not feel they had received adequate training or guidance regarding the approach; thus they felt incapable of teaching lessons based on this approach. The characteristics of the students themselves were cited as another factor that acts to prevent the successful application of this approach. The learning style that students are accustomed to was seen to be an obstacle to effective introduction of an approach which relies on individual differences and elicits students' personal expectations. As previously mentioned with regard to science education, the inadequate provision of technology, the absence of specialized laboratories and overcrowded classes all represented factors that prevent the effective implementation of the constructivist approach, not only in science lessons but also in other areas of the curriculum. In particular, teacher candidates brought attention to the centralized exam system that starts from middle school and continues until the teacher recruitment stage and this was cited as the most significant factor that would prevent successful implementation of the approach. The participants expressed the regret that on account of the KPSS exam, teacher candidates focused on theoretical knowledge in pedagogical courses rather than teaching practice. Since teacher candidates learn the topic in this theoretical way, they see a need to approach teaching in the same way when they embark upon their careers (Yildirim, 2011; Yilmaz, 2010) . Because of taking the KPSS exam as the main reference, it is observed that in teacher training importance is attached to the theoretical aspects of the subject while application of educational principles remains neglected. Furthermore attention was drawn by the teacher candidates to the other centralized exams such as TEOG, LGS and LYS that are designed according to a multiple-choice format and indicated that on account of giving more importance to these exams, teachers tend to adopt a subject-centered rather than a student-center approach. The fact that the exam system exerts a negative influence on constructivist-based science education has already been covered in detail in other academic studies (Ayvaci, 2010; Ayvaci & Devecioglu, 2013; Duru & Korkmaz, 2010) . In a study conducted by Altun and Buyukduman (2007) , traditional pencil and paper exams do not constitute a suitable tool of measurement within a constructivist learning approach, as constructivism prioritizes process evaluation, not only product, and thus constructivism could be implemented in a more effective manner if the exam-focused education system is abolished.
The results of the research are to be taken as a starting point from which a number of suggestions may be developed with view to putting the approach more effectively into practice. Teacher education programs should ensure students experience this approach so that teacher candidates internalize the main tenets of the constructivist learning approach and become more capable of effectively putting it into practice. Furthermore, in keeping with the findings, it emerged that teacher candidates had knowledge about the approach but felt apprehension and unease when asked to put that knowledge into practice. In order to reduce these misgivings, students need to encounter more frequently constructivist approach-based teaching during their own learning experiences. At the same time, for those teachers already employed in schools, it may be advantageous for them to receive practical in-service training on the constructivist approach that may help them in their implementation. It is possible to establish learning communities about various applications related to the constructivist approach so that they would be able to share their experiences. The teacher candidates expressed the view that there exists a direct relationship between the thinking skills engendered by the constructivist approach and the skills that are required for the courses in the field of science. For this reason, the constructivist approach is important for these courses at every stage of the educational system in order for the attainment of these courses' objectives. Nevertheless, for the effective application of the approach, there is a need to provide technological infrastructure and the necessary equipment and materials.
Further suggestions that will shed light on new research areas can be made based the study results. This study was an action research that progressed in accordance with the course under study with the aim of improving the course and the results revealed that the course based on the constructivist learning approach and the teacher candidates taking this course showed improvement. Therefore, widely use of action research is strongly suggested for educators and researchers who carry out research aiming to develop a course, lesson, program or curriculum. Moreover, in this study, it appeared that there is a contradiction between the expectations of the constructivist learning approach from students and those of the current education system. In a further study related to this issue, this situation may be searched in a descriptive and detailed manner. This study was limited to the opinions of the teacher candidates who were exposed to the constructivist approach. However, in another study, the opinions of teacher candidates in a course based on the constructivist approach can be compared with those of teacher candidates who were instructed in classes where the constructive approach was not implemented. In new studies, those teacher candidates who learned in accordance with the constructive approach should be monitored after graduation in order to determine to what degree they employ the approach in their teaching by using qualitative and quantitative methods. 
